It is estimated that about 800 000 people die by suicide every year, representing an annual age-standardised suicide rate of 11.4 per 100 000 population globally and 6.11 per 100 000 population in Nigeria specifically.^[@r1]^ Suicide is one of the three leading causes of death among those in the most economically productive age group (15--44 years).^[@r2]^ It is a public health issue that is estimated to contribute more than 2% to the global burden of disease by the year 2020, especially in the sub-Saharan African countries where services are scarce.^[@r3]^ Suicide was recently identified by the World Health Organization (WHO) as a priority condition in the Mental Health Gap Action Programme (mhGAP).^[@r4]^ In its 66th World Health Assembly, the WHO adopted the first-ever Mental Health Action Plan with suicide prevention as an integral part of he plan, with the goal of reducing the rate of suicide in countries by 10% by 2020.^[@r5]^ With this major shift in attention towards the prevention of suicide, epidemiological research and basic data on the prevalence and risk factors for suicidal behaviours (ideation, plan and attempt) are urgently needed in many countries of sub-Saharan Africa.

There had been several cross-national surveys including the NIMH Epidemiological Catchment Area Study,^[@r6]^ the National Comorbidity Survey^[@r7]^ and, later, the World Mental Health Survey (WMHS), which had estimated the rate of suicidal ideation at 9.2% globally (3.2% for Nigeria) and had female, younger age, less educated, unmarried and having a mental disorder as the risk factors.^[@r8]^ However, despite the validity and popularity of these surveys, there may be some reservations in adopting their findings for planning for the local environment as we believe that cross-national data may not adequately reflect the specifics and uniqueness of a country or district. Also, the WMHS assessed for lifetime prevalence, which, apart from being prone to serious recall bias, may not have relevance to present feeling of the individual, so cannot be used to determine the population in need of help at a particular time so as to plan prevention services. Specifically, the two-stage sampling design resulting in the small sample size for Nigeria data and the non-evaluation of somatic symptoms (which is common to Africans) as a possible risk factor limits the use of the WMHS findings for service planning in Nigeria. Moreover, the WMHS was conducted over 14 years ago and the trend could have changed since then.

Lagos (population 16 million)^[@r9]^ accounts for about 10% of Nigeria's population and is reputed to be among the top five most densely populated and most stressful cities in the world. Although originally inhabited by the 'Awori group' of the Yoruba people, today Lagos State has a very diverse population because of heavy migration from other parts of Nigeria and surrounding countries. Although the Yoruba are the dominant ethnic group, there are more than 250 ethnic groups represented in Lagos, including the Hausa, Igbo and Fulani. It has been estimated that about 66% of the population lives in slums. Lagos has been dubbed the 'mega-city of slums', with millions living in and around the lagoons with no access to roads, clean water, electricity or waste disposal. The World Bank has identified at least 12 large slums of the city in serious need of intervention.^[@r10]^

To generate data for planning mental health services, the Lagos State Mental Health Survey (LSMHS) was initiated to assess the types, patterns and severity of common mental health problems among citizens of Lagos State. The overall aim of this study was to estimate the current prevalence of suicidal ideation and examine the associated factors using the data from the LSMHS. It is hypothesised that the 'current' lifetime prevalence may be higher and more valid than the previously described lifetime prevalence.

Method {#s7}
======

Sampling {#s6a}
--------

A mixed method of both cluster and systematic random sampling was used to determine the areas included in the project. This was to minimise potential bias, increase the power to examine the social contexts of mental health problems and make it possible to compare individuals recruited in different geographical areas of the state.

Lagos State is divided into five administrative divisions (Ikeja, Badagry, Ikorodu, Lagos and Epe) with a total of 57 Local Council Development Authorities (LCDAs). From each of the administrative divisions, two LCDAs were randomly selected. From each of the 10 selected LCDAs, enumeration areas (EAs) were determined according to the National Population Commission (NPC) demarcation. All selected EAs were visited by research interviewers prior to the interview phase of the survey, and an enumeration and listing of all the household units contained therein were done. These lists were entered into a centralised computer data file, thus creating a sample in which the probability of any individual household being selected to participate in the survey was equal for every household within an EA. From the Kish formulae, the total number of households needed for representativeness was 5720 households. This was obtained by systematic random sampling of the households in each of the selected EAs.

Ethical considerations {#s6b}
----------------------

The International Guidelines for Ethical Review of Epidemiological Studies was followed throughout the project. Considerations regarding confidentiality and the protection of research participants from harm, invasion of privacy, and the provision of emotional and practical support were given priority. The Ethics and Research Committee of the Lagos State University Teaching Hospital gave the ethical approval for the project. Written informed consent was obtained from the participants before the questionnaire was administered.

Recruitment {#s6c}
-----------

In the final stage of the selection, interviewers obtained a full listing of all residents above 18 years in each household, and from the list, they randomly selected at least two participants for the survey.

Instruments {#s6d}
-----------

The LSMHS instruments were included in a booklet used for each participant. The household questionnaire included the following:

1.  *Socio-demographic details*: These included age in years, gender, occupation, working status, marital status, ethnicity, highest education and religion.

2.  *Assessment of common mental disorders*: These were assessed using the relevant Patient Health Questionnaire (PHQ) modules. For example,

    a.  *Depression:* Using the Depression module of PHQ (PHQ-9).^[@r11]^ This is a validated scale in Nigeria with a score of 10 and above considered for major depressive disorder (MDD). It had been validated in Nigeria with good psychometric properties.^[@r12]^

    b.  *Anxiety*: Using the Anxiety module of PHQ (PHQ-7).^[@r13]^ This is also validated with a score of 10 and above considered for moderate to severe anxiety.

    c.  *Somatic symptoms*: Using the Somatic module of PHQ (PHQ-15).^[@r14]^ A score of 10 and above is considered as medium to high somatic symptoms.

3.  *Assessment of alcohol use disorders*: This was assessed using the short form of the Alcohol Use Disorders Identification Test (AUDIT-C).^[@r15]^ This well-validated scale has three items with a score of four and above for men and three and above for women considered as alcohol use disorders (AUDs).

4.  *Assessment of psychoactive substance use disorders*: This was assessed using the modified Psychoactive Substance Use Disorders module of the Mini International Neuropsychiatric Interview (MINI).^[@r16]^ It was modified to include commonly used local substances. The DSM-IV criteria of endorsement of three or more of the items as substance use disorders (SUDs) were adhered to.

5.  *Assessment of disability*: This was assessed using the 12-item version of the WHO Disability Assessment Schedule (WHODAS 2.0).^[@r17]^ A score of 13 and more on WHODAS is considered as moderate to severe disability.

6.  Suicidal ideation: This was taken from Question 9 of the PHQ-9 which states 'Over the past 2 weeks, how often have you been bothered with the thought that you would be better off dead or of hurting yourself in some way'. The options include 0=not at all, 1=several days, 2=more than half the days and 3=nearly every day. Endorsing any of the options apart from 'not at all' is considered as having suicidal ideation according to the developers of the questionnaire.

All the instruments had been either well used or validated in Nigeria. All the instruments were translated into the three major languages and Pidgin English (spoken by nearly 80% of Lagos population) using the WHO translation protocols. The translated versions were pilot tested before data collection.

Pre-fieldwork training and pilot study {#s6e}
--------------------------------------

Research assistants (*n*=50), supervisors (*n*=5), monitors (*n*=3) and the overall coordinator (*n*=1) who were experienced field workers of the NPC with at least a university degree underwent a 1-week standardised training in interviewing skills and in administration of the questionnaire. Training includes field practical and dummy exercises. A pilot study was done to familiarise with the project sites. Each team established rapport with the community and opinion leaders in their respective areas, and discussed logistical issues including information dissemination, security for interviewers and privacy of the interview. During the household mapping and listing, posters and pamphlets on the project were distributed to each household. Announcements were made on the local radio and newspapers.

Procedure and quality control {#s6f}
-----------------------------

Survey data collection was done over a period of 4 weeks of August to September 2015. Data collection was via face-to-face interviews using the paper and pencil method. In order to increase self-disclosure, self-completion of the questionnaire booklet was encouraged for literate participants, and they were given the self-administered booklets (of any language of their choice). For the non-literates, the questionnaires are read to them in private and their responses ticked. Data were collected on weekends (Saturday and Sunday) in order to maximise response. The five field supervisors were in each of one cluster, and they supervised the fieldwork, carried out daily field editing and ensured that reliable and quality data were obtained from the field. The three field monitors were on hand to ensure quality control. They functioned to spot-check the questions and get assurance from the supervisors that there is maximum cooperation on the field. When necessary they liaised with community leaders especially in the rural communities. All through the period, the project team was meeting with the data collection team to review the progress of the data collection.

Data analysis {#s6g}
-------------

Data were centrally analysed using the IBM SPSS Statistics for Windows, Version 22.0^[@r18]^ by independent statisticians not working on the project. Weighting was applied to adjust for differences in sample according to the Nigerian population. Cross-tabulations were used to estimate current prevalence of suicidal ideation. Continuous variables and scores on the scales were divided into categories to minimise effects of extreme values. Logistic regression analysis modelling was used to analyse for factors associated with suicidal ideation. Logistic regression coefficients were converted to odds ratio and 95% confidence interval (95% CI) for ease of interpretation. Statistical significance was set at 0.05.

Results {#s8}
=======

Socio-demographic profiles {#s7a}
--------------------------

Out of the 11 414 participants listed for interview, 168 could not be interviewed despite repeated home visits, so a total sample of 11 246 were used making a response rate of 98.5%. The largest number of participants (*n*=3989, 35.5%) was obtained from Ikeja division, followed by 3280 (29.1%) from Ikorodu division, 1508 (13.4%) from Badagry division, 1369 (12.2%) from Lagos division and 1100 (9.8%) from Epe division. The mean age was 36.75 (s.d.=12.3) years with a range of 18--74 years. Age was further categorised with group 25--54 years accounting for 73.1% of the population. There were 6525 (58.0%) females, 7797 (69.3%) were married, 5958 (53.0%) had secondary school education, 7526 (66.9%) were petty traders or artisans, 2867 (25.5%) were not presently working, 5503 (48.9%) were from the Yoruba ethic group and 6276 (55.8%) were Muslims. The rest of the socio-demographic profile is shown in [Table 1](#t1){ref-type="table"} *.*

###### The socio-demographic characteristics of the population

                               Total   \%
  ---------------------------- ------- ------
  Administrative divisions             
   Ikeja                       3989    35.5
   Ikorodu                     3280    29.1
   Badagry                     1508    13.4
   Lagos Island                1369    12.2
   Epe                         1100    9.8
  Age, years                           
   18--24                      1758    15.6
   25--54                      8220    73.1
   55--64                      895     8.0
   \>64                        373     3.3
  Gender                               
   Male                        4721    42.0
   Female                      6525    58.0
  Marital status                       
   Single                      2624    23.3
   Married/cohabiting          7797    69.3
   Single/divorced/widowed     825     7.3
  Highest education level              
   No education                575     5.1
   Primary                     1884    16.8
   Secondary                   5958    53.0
   Tertiary                    2829    25.2
  Occupation                           
   Housewife/student/retiree   2018    17.9
   Petty trader/artisan        7526    66.9
   Civil servant               771     6.9
   Professionals/business      931     8.3
  Working status                       
   Presently working           8379    74.5
   Presently not working       2867    25.5
  Ethnicity                            
   Yoruba                      5503    48.9
   Igbo                        2214    19.7
   Hausa                       1822    16.2
   Others                      1707    15.2
  Religion                             
   Christianity                6276    55.8
   Islam                       4490    39.9
   Others                      480     4.3

Mental health and disability profiles {#s7b}
-------------------------------------

[Table 2](#t2){ref-type="table"} shows that the mean score on PHQ-9 was 2.29 (s.d.=3.64) with 627 (5.6%) having MDD. The mean score on PHQ-7 was 2.63 (s.d.=3.01) with 387 (3.4%) having moderate to severe anxiety. The mean score on PHQ-15 was 3.58 (s.d.=3.43) with 712 (6.3%) having medium to high somatic symptoms. The mean score on AUDIT-C was 0.93 (s.d.=1.94) with 976 (8.7%) having AUDs, whereas the MINI was able to identify 237 (2.1%) as having SUDs. The mean score on WHODAS-II was 4.45 (s.d.=6.94) with 1239 (11.0%) categorised as having moderate to severe disability.

###### The clinical characteristics of the population

  Clinical variables          Mean score (s.d.)   Median score (range)   Clinically significant diagnosis   Number (% out of 11 246)
  --------------------------- ------------------- ---------------------- ---------------------------------- --------------------------
  Depression (PHQ-9)          2.29 (s.d. 3.64)    0.0 (0--27)            Major depressive depression        627 (5.6%)
  Anxiety (PHQ-8)             2.63 (s.d. 3.01)    2.0 (0--20)            Moderate to severe anxiety         387 (3.4%)
  Somatic symptoms (PHQ-15)   3.58 (s.d. 3.43)    3.0 (0--26)            Medium to high somatic symptoms    712 (6.3%)
  Alcohol use (AUDIT-C)       0.93 (s.d. 1.94)    0.0 (0--11)            Alcohol use disorders              976 (8.7%)
  Substance use (MINI)                                                   Substance use disorders            237 (2.1%)
  Disability (WHODAS 2.0)     4.45 (s.d. 6.54)    1.0 (0--45)            Moderate to severe disability      1239 (11.0%)

Rate of suicidal ideation {#s7c}
-------------------------

Eight hundred and forty-six participants (7.5%) endorsed having suicidal ideation in the past 2 weeks. These consisted of 667 (6.0%) participants endorsing 'several days', 151 (1.3%) endorsing 'more than half the days' and 28 (0.2%) endorsing 'nearly every day'. Weighting was done with adjustment according to the Nigerian population statistics with the weighted prevalence of 7.28% (s.e.=0.27).

Associated factors {#s7d}
------------------

A hierarchical logistic regression was used for the statistical analysis with the division or cluster entered first, followed by all socio-demographic variables. Because of the close association between depression and suicide, depression (MDD) was entered separately as the third step, followed by other common mental disorders of anxiety (moderate to severe anxiety), somatic symptoms (medium to high somatic symptoms), alcohol (AUDs) and substance use (SUDs) and lastly disability (moderate to severe disability). [Table 3](#t3){ref-type="table"} shows the results of the regression analysis. The socio-demographic variables associated with suicidal ideation were older age (OR 1.65, 95% CI 1.25--2.17 for age group 25--54 years and OR 2.13, 95%CI 1.55--2.94 for age group \>54 years), female gender (OR 1.44, 95%CI 1.22--1.72), not married (OR 1.35, 95%CI 1.12--1.62) and low occupational group (OR 2.16, 95% CI 1.62--2.87). Although all the common mental disorders of depression (OR 14.8, 95% CI 11.65--18.00), anxiety (OR 1.71, 95%CI 1.26--2.32), somatic symptoms (OR 2.14, 95%CI 1.69--2.72) and disability (OR 1.36, 95%CI 1.10--1.68) were significantly associated, AUD and SUD were not associated with suicidal ideation.

###### Regression analysis table showing odds ratio (OR) and 95% confidence interval (95%CI) for factors significantly associated with suicidal ideation

  Variables                                               \%     OR (95 CI)             Wald     *P*
  ------------------------------------------------------- ------ ---------------------- -------- ---------
  Socio-demographic                                                                              
   Age                                                                                           
    18--24 years                                          5.6    1 (reference)                   
    25--54 years                                          7.4    1.65 (1.25--2.17)      12.36    \<0.001
    55 years and above                                    10.7   2.13 (1.55--2.944)     21.47    \<0.001
  Gender                                                                                         
    Male                                                  6.0    1 (reference)                   
    Female                                                8.6    1.44 (1.22--1.72)      18.23    \<0.001
  Marital status                                                                                 
    Married                                               7.1    1 (reference)                   
    Not married^[a](#tf3-1){ref-type="table-fn"}^         8.5    1.35 (1.12--1.62)      10.32    0.001
  Occupational status^[b](#tf3-2){ref-type="table-fn"}^                                          
    High level                                            3.8    1 (reference)                   
    Low level                                             8.2    2.16 (1.62--2.87)      27.88    \<0.001
  Mental disorders                                                                               
   Depression                                                                                    
    No/mild depression                                    4.9    1 (reference)                   
    Major depressive disorder                             51.8   14.48 (11.65--18.00)   578.74   \<0.001
  Anxiety                                                                                        
    No/mild anxiety                                       6.9    1 (reference)                   
    Moderate to severe anxiety                            24.5   1.71 (1.26--2.32)      11.86    \<0.001
  Somatic symptoms                                                                               
    No/low somatic symptoms                               5.8    1 (reference)                   
    Medium to high somatic symptoms                       32.3   2.14 (1.69--2.72)      39.58    \<0.001
  Disability                                                                                     
    No/mild disability                                    6.0    1 (reference)                   
    Moderate to severe disability                         19.5   1.36 (1.10--1.68)      8.21     0.004

Single/separated/divorced/widowed.

Occupational status: high level (civil servant, professionals and business persons); low level (housewife, retiree, student, petty trading and artisan).

Discussion {#s9}
==========

Validity of our findings {#s8a}
------------------------

We had set out to estimate the current prevalence of suicidal ideation and examine the associated factors using the data from the LSMHS. Despite the availability of cross-national figures from the well-conducted World Mental Health Survey Initiative, we were convinced of the need to conduct a local study that will inform policy and services in our setting. We deemed our findings very valid and comparable to the WMHS as we conducted a face-to-face interview with a sizeable population and high response rate. We estimated for current prevalence (instead of lifetime and 12-months which are open to recall bias), used well-validated scales and included other variables peculiar to our local environment like somatic symptoms and disability assessment.

Rate of suicidal ideation {#s8b}
-------------------------

We found a weighted current prevalence of 7.28% for suicidal ideation from our study. Although this is less than the cross-national lifetime prevalence of 9.2% (s.e.=0.1) in the WMHS,^[@r8]^ it is far more than the reported Nigerian lifetime prevalence of 3.2% (s.e.=0.2) in the same survey.^[@r8]^ These differences may be accounted for by the instruments used to score suicidal ideation or because of the different periods captured by the prevalence. We believed that a current prevalence is a better determinant (than lifetime prevalence) of the proportion of the population having suicidal ideation that may progress to planning and attempt. In low- and middle-income countries (LMICs) where resources are scarce, planning preventive services for suicide will require an accurate determination of the population to be catered for. We believe that our result is representative of the rest of the country, in that Lagos State is quite diverse in having all the over 250 tribes represented with the five administrative divisions having both rural and urban settings and vast differences in their socio-economic standards. Although economically well developed, the living standards of the average Lagos resident are still considered far below what is obtainable in the Western culture.^[@r10]^

Variables associated with suicidal ideation {#s8c}
-------------------------------------------

We found independent associations between suicidal ideation and socio-demographic factors (older age, female gender, not married and low occupational group), common mental disorders (depression, anxiety and somatic symptoms) and disability. All had modest magnitude (OR 1.35--2.16) except depression with a large magnitude (OR 14.48).

Contrary to the findings of the WMHS^[@r8]^ of an association between younger age and suicidal ideation, we found increasing age group to be significantly associated with suicidal ideation. This is quite significant as our finding is in direct correlation with the crude-age-specific estimated suicide rates for Nigeria in the WHO Global Health Estimates.^[@r2]^ Although our study did not evaluate suicidal plans and attempt, we believe our finding deserves more investigations as the WMHS also found that transition from suicidal ideation to first onset of plan or attempt is extremely elevated within the first one year of the ideation and decreases substantially thereafter. This raises the question if assessing 'lifetime' prevalence for suicidal ideation may be biased because of forgetting and recall-bias as the person ages. It must be stated, however, that suicide may be highly represented in subjects who answered 'not at all' and showed no suicidal ideation, so suicide prevention programmes should not only rely on suicidal ideation for projection. As expected and like the findings of the cross-national WMHS and other surveys, we found female gender and not being married to be significantly associated with suicidal ideation. We also found suicidal ideation to be higher among people within the lower occupational group.

Like earlier surveys, we found common mental disorders to be significantly related to suicidal ideation. This relationship was of very high magnitude with depression. Although it is in line with the WHMS report (Nigeria being one of the seven countries with ORs significantly higher than the cross-national estimates), it may also be partly because of our assessment of suicidal ideation using an item from the overall assessment of depression. It should be noted that the WMHS report that impulse control disorder was a stronger predictor of suicidal ideation in LMICs did not include data from Nigeria. In our study, we found somatic symptoms (a common finding in LMICs) to be significantly associated with suicidal ideation. One interesting finding in our study was that both AUD and SUD dropped out of our regression analysis and were not predictive of suicidal ideation. It will be interesting to assess if they rather predict suicidal attempt or plan in those with ideation. Unique to our study was the association of disability with suicidal ideation; this warrants further investigation as there is well-established relationship between disabling chronic disorders, mental illness and suicide.

Implications of our study {#s8d}
-------------------------

Our study suggests that despite the success and validity of large cross-national surveys, individual countries, states and districts may still need to generate complementary local data to plan for suicide prevention and develop timely and effective response. We have validated the earlier findings of mental disorders being the main factors associated with suicidal ideation, but our study emphasises the need for further research that will not only explain the variability in the rate, but have local factors specific to the country as part of the model for risk factors.

Limitations and strengths {#s8e}
-------------------------

First, we had used a single item on a depression rating scale to make a diagnosis of suicidal ideation; although this is a widely accepted item, it could have biased the result and not provided a very valid and detailed report on suicidal ideation. Second, we measured only common mental disorders using rating scales, although these scales are well validated in this environment with good psychometric properties. Thirdly, we assessed only for suicidal ideation and were not able to predict how ideation may lead to plan or attempt. Although our study was in Lagos State, it can be said to be representative of the general situation in Nigeria as Lagos is cosmopolitan in nature encompassing all the tribes and religious groups in the country and is about 10% of the country's population. The strength of our study lies in its assessing for the current prevalence of suicidal ideation, including locally relevant variables like somatic symptoms and disability and our moderately large sample size.

Despite the validity of cross-national surveys, there is need for individual countries to generate complementary local data to explain variability in rates and risk factors in order to plan for suicide prevention or develop timely and effective response.
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